We show how the AGBS model, originally developed for deep inelastic scattering applied to HERA data on the proton structure function, can also describe the RHIC data on single inclusive hadron yield for d + Au and p + p collisions through a new simultaneous ¿t. The single inclusive hadron production is modeled through the color glass condensate, which uses the quark(and gluon) condensate amplitudes in momentum space. The AGBS model is also a momentum space model based on the asymptotic solutions of the BK equation, although a different de¿nition of the Fourier transform is used. This description entirely in transverse momentum of both processes arises for the ¿rst time. The small difference between the simultaneous ¿t and the one for HERA data alone suggests that the AGBS model describes very well both kind of processes and thus emerges as a good tool to investigate the inclusive hadron production data. We use this model for predictions at LHC energies, which agree quite well with available experimental data.
where the labels T and L refer, respectively, to the transverse and longitudinal parts of the cross section, r r r = = = x x x − − − y y y is the vector which gives the transverse size of the dipole, x x x and y y y being the transverse coordinates of the quark and the antiquark; z is the fraction of the momentum of the photon carried by the quark and Ψ T,L (r r r, z; Q 2 ) are the transverse and longitudinal wavefunctions for the photon in the dipole description. Using Eq. (1) one can obtain the expression for the F 2 proton structure function through the formula
The quantity σ dip in Eq. (1) is the dipole-proton cross section which can be expressed as σ 
where N (r,Y ) is the dipole scattering amplitude.
AGBS PARAMETRIZATION
A parametrization of dipole-proton scattering amplitude in momentum space has been proposed by de Santana Amaral, Gay Ducati, Betemps, and Soyez (AGBS) [2] . The F 2 structure function takes the form:
where now the photon wavefunction is expressed in momentum space and N(k,Y ) is the scattering amplitude in momentum space. The AGBS model analytically interpolates between the behavior of the Balitsky-Kovchegov (BK) [1] evolution equantion solutions in the dilute regime and the saturation one, in which it behaves like
The expression for the dilute tail of the scattering amplitude reads
where λ = minᾱ
Interpolation in the AGBS model is done through the following expression for the scattering amplitude (ρ ≡ ln(k 2 /k 2 0 ))
where
and
This model describe quite well the HERA data on F p 2 with heavy quarks included [2] and was also used to study whether the possible effects of pomeron loops on the high energy QCD evolution were already present at HERA energies [3] .
HERA AND RHIC DATA SIMULTANEOUS FIT
Both HERA proton structure function F p 2 (4) and RHIC hadron yield
data were used to simultaneously ¿t the AGBS model to DIS and heavy ion processes.
In (11), p t and y h are the transverse momentum and rapidity of the produced hadron while f i/p and D h/i refer to the parton distribution function of the incoming nucleon and to the hadron fragmentation function respectively, which are considered at the scale
Here we will use the CTEQ6 LO p.d.f's [8] and the LO KKP fragmentation functions [9] . N A,F denote the scattering amplitudes in the adjoint and fundamental representations, respectively. They are obtained from the AGBS amplitudes through [4] 
For light hadrons the ¿nite mass effects can be neglected, so that the pseudorapidity η and rapidity y h of the produced hadrons are similar η ≈ y h , giving the following
In this analysis, all the last combined HERA data measurements of the proton structure function from H1 and ZEUS Collaborations [5] are ¿tted, within the kinematic range: x ≤ 0.01 and 0.1 ≤ Q 2 ≤ 150 GeV 2 .The RHIC data on single inclusive hadron production from BRAHMS [6] and STAR [7] collaborations were also ¿tted. They were considered in the p t range higher than 1 GeV to allow that perturbative theory can be applied. To avoid contribution of large-x in the target, we have focused our study in the forward (y h ≥ 2) rapidity region, although we also made the ¿t to the and mid-rapidity (y h = 1) region. Concerning the parameters, we keep ¿xedᾱ = 0.2 and γ c = 0.6275, whose value corresponds to the one obtained from the LO BFKL kernel. The other parameters in the amplitude-λ , k 2 0 and χ (γ c )-are left to be free, as well as the proton radius R p , which ¿xes the normalization of the dipole-proton cross section with respect to the dipole-proton amplitude for DIS at HERA, and the rapidity-dependent K factors. Only light quarks were considered and the values used for their masses were m u,d,s = 140 MeV.
TABLE 1.
Parameters extracted from the ¿t to H1 and ZEUS combined data [5] on the proton structure function F 2 at HERA. First of all we performed a ¿t to DIS data, in order to verify the behavior of the AGBS model to the new combined H1 and ZEUS data [5] . The values of the parameters, shown in the table 1, are close to those obtained in the original AGBS ¿t to the HERA data. 
LHC PREDICTIONS
In this section we present predictions of the AGBS model for p + p and p + Pb collisions at LHC energies of 14 and 8.8 TeV, respectively. We use the parameters obtained from the simultaneous ¿t in the case of forward rapidity region of RHIC data (¿rst line of the table 2) as explained above and our results are shown in the Figs. 2. Fig. 3 shows the description of the recent LHC CMS [10] p t distribution data for proton-proton collisions using our model. Surprisingly, a very good description was obtained, although the K factors are large. This could be explained as an uncertainty of the AGBS model in the comparison with the pseudorapidity averaged data performed by the CMS collaboration. As the AGBS model is not supposed to describe the central rapidity region since it is a model for the low-x part of the target (projectile), we used an averaged value η = 1.4 so that the description of the pseudorapidity averaged data over the region |η| < 2.4 should imply some disagreements, which are in the K factor. Standing for NLO corrections, the K factors account for theand gq interactions, while Eq. (11) considers only gluons in the target. Thus, as expected, the K values decrease with the energy, because the target (projectile) gluon wavefunction is more important when compared with the quark density as the energy increases. In other words, Eq. (11) should receive less quark corrections in the target for higher energies.
CONCLUSIONS AND DISCUSSION
We have shown in this work the compatibility of the AGBS model with both the single inclusive hadron yield at RHIC and the small-x DIS at HERA. Through Eq. (12) one could write analytically the AGBS model in the appropriate Fourier space used to describe the single inclusive hadron yield from the Color Glass Condensate. We have performed a new simultaneous ¿t of the AGBS model to the F p 2 at HERA and hadron yield at RHIC, which results agreed with the one performed to HERA data alone, meaning that our expression correctly describes the AGBS in the standard Fourier space of the CGC formalism applied to hadron production. FIGURE 3 . Predictions of the AGBS model to the LHC CMS charged hadron yield for p + p collisions at √ s = 0.9, 2.36 and 7 TeV. The experimental points are from CMS for |η| < 2.4 [10] . Parameters extracted from the simultaneous ¿t of AGBS to forward rapidity RHIC and HERA data (¿rst line of table 2).
The model describes well the forward rapidity region of the RHIC data for d + Au and p + p collisions, but fails at mid-rapidities as expected. Thus, being a model for the small-x dipole amplitude, the parameters from the ¿t for the forward rapidities should be used to further employ of the AGBS model in inclusive hadron production. The same formulation was used to make predictions to the LHC p + p and p + Pb collisions at 14 and 8.8 TeV, respectively. As a matter of data comparison, the model was also used to describe the CMS data on the hadron yield for p + p collisions [10] at different energies.
